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Title: An apparatus and method for performing a synchronous demodulating operation in 
Code Division Multiple Access communication system 

An apparatus and method for performing a synchronous demodulating operation is 
disclosed in which the synchronous demodulating operation is performed in which the 
synchronous demodulating operation is performed by extracting the pilot symbol received 
from the Dedicated Physical Control Channel in the Code Division Multiple 
Access(CDMA) mobile communication system is extracted and then the channel is 
estimates and compensated by using the extracted pilot symbol. 

An apparatus for performing a synchronous demodulating operation in CDMA 
communication system according to the present invention intends to improve the capability 
of the synchronous demodulation in such a manner that the channel is estimated not only by 
using the pilot symbol on the relevant DPCCH(Dedicated Physical Control Channel) but 
also by using the pilot symbol on PCCPCH(Primary Common Control Physical Channel) at 
the same time. 

Thus, the present invention enhances the capability of the synchronous demodulation in 
case where the terminal resides in the fast moving environment and when a fast data service 
is provided. 
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»B« 171*! 
S«S-Olsa:a-H<PCCPCH) 



ymiwz, a-u *s a- ■a«»aaH(DPCH), 



£ is e ^- S o| si-sei^ a«tp(D£6i3) Bs*aaB(DPCH)2j. iaa moi^& es. 
■e 2= seh ?i«oi mm s?w ^z&xm sor^s es. 
£ 3§ ^ gswi roe S7is Miswisi =?^m aoj.^~ 'eb. 

L^,ilsS!F^ 4i asapi «s as«-aatf(DPCH)jii! m svaoi «.aa-H(pecpcH)asi 

2£ M-0l¥fe EH'. 

|se Bfsn rae.ssi«.tfg**7i a-sBaa s H<DPCH)a : m swan waa-H-crccraoasi 
a*Aja ne efhs 1 sura. «.» sws Eg. 
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■lira* sss **§foi. aiHS *§§Kn, a^© sw ^ e^-e §s s g-gmi a- 
sj- 201D. 

&Sir?l Stjgoi 3jMI-CH 01 6 SflAliS2! IMT( International Mob-He Telecommunicat ion)-2Q0Q: 
36PP(3rd Generation Project Partnership) Al^gjOUfe 0|g SiPjSI ?l 73 CH^ (baseband ) Oil Al E?m 

t^zm w\ nn .Ai-zrass gs^sre! krisi ascpriot symbol m a^ti-a.. oiEi*r Ere a sse 
a*.Sr= yrs^is- -ors B.dAi.i.a-e> 3gpp ai^bkhiai SreaHCDsaaxdowniink)- 

2^M£imy(DPCH:- Dedicated Physical CHannel)Ej =ai-g} £ 1 pfl- EAlEI'DI °[Eh 

5 IS DS'BW DS(Direct Sequence) / C0MA(Gode Division Multiple Access) -(.0|S|- "DS/CDMA* 

sm^s- a-asE si^ bisuis- ois- gaAi^sg 3gpp ai^ohai msslia dpchej 

&y\ E 11 SSorH, ^2 10ms HHIS E^IS OI^CHAIDi, -§IU2| = MSS IBWEJ 

BS**(4h»slot)£S ^SSO. 0.625ms &0|:°j *m2| ftft'S g-g«£|ja0tflS (DPCCH: Dedicated: 
Physical Control Channel )2h SS:fiEI0|O|Ettl-H:(DPDGH-: Dedicated Physical Data Channel) S Ol^OiS 
LK DPDCHOil^ M2U*i QI0IE4 (Traff ic Data) (Data 1 , 0ata2)7F ^tJ-Effi, £K7| DPCCHOil^ g 
a (Transport Format Combination Indicator: Olul 'TFCI*E|- StL 1 "), 2 ^XilCH (Transmit Power Control: 
Ol^h 'TPC'EF StHHI^ iErBH ^(Pilot)OI StfEIDt, til HOI orU°1 ■S5LH-ffllAt Al^-Sg SEIS 
SiSOI. a» 20. Olffli «-*S| g ; ^'0| EUfSl 2H£ S7| ^(Synchronization 

Acquisition) ^ »«= ^§ (Channel Tracking)^ 91 SI ■ 01^ &Sv7|MA|- 0|O| SfllSfe -SS0ICK 

E 2= DS/CDMAS*!- 0|g SSOTOH S*J=a& gffsJB! ^IWH^ §21** ^ §«2| ^"Ss -SCH££ S 
3 DIP. 

Al^, 71AR0iiAi S 1 : M EAIS UKr -ITS S3.se S^SrS. OIS BBM?|2| ^EilU, RF (Radio 
Frequency)/ I F( Intermediate Frequency) S OlMsLIl/pXlB £!&S'SI^S ZTi 5ot CIAM 




o 



xHy *8C7I- 120S 2IXRS Btt^l&SI 01 S «&iaH£MHIAI II 01 9 (fading), §• 

EMEi(Doppler)(HI 2|£i; SI Bffifi M6WK7I WH'aSB ^SetD'. S?|-« 130S 
*S£! XHH a« OISSKM SSLHEJ QI0IE-I 4!SM CHoHAI MSS 0IS7II iJs: 

^ tfsa»7i i4o^s °!7 r £|Eh. Di7iAi-fe.i!saa5i Mod- "mus ^sei^"2ss EAi%raxisi, ^ 

» =?»EI.= S^l«-.s*2 1>^I°J ^Is: Btf!7i£- EUOIH(Rake) ^^^ILH^J SITi (finger) 4*-SfS ^HIEITH 
?t Ba*SSEt" ffleia= d5:M a-«»t& ^Ifefi 4=tStO. fe^ri!-S. 3WI 1402J ^ £2:^ My 
S§e] S Af ^i^Q El 01 Li2JEiE| ^ (d? " lnterleayin9) ~ ^ E| - 1 * ^^I^WlAi g&S* AI-gAr 

^-71 E 2tHi EAI«J fl.ia «g^| 12D^ DH° GrStJ- B4IES- ^1 ^ SICK Qt£*!°! (MS 
WMSA(W0Jshted Multiple Slot Average.)B*l3t, 8!Ei*al-Q[fl( Interpolation)^ 01 SiGK 4^1 KMSA»^| 
^ WI2| iSSS 2* ^ »9I a^BJ au^-S STOfl ?J|0|M(weight)fi ^CH «a '»U 

aoii &as-rS ^oi ck 01 es^jsi. tei^ oisai-, ^ 01^ b# m-hsi aisbki- 

[III Oil ^ S^OI ?^ft|Lk PI*AIM= HSF5r tt-«»Cfe Q-S0I SiD. 

ota -bei .a-Ereaoi-a- ay 2## .n oi^j ft»inH aas 

eiioi^s oig^s-w aMe-#a«i# ^oiek oiae- ojehmeiioi^ ».£iw£ ^s(i^)QiiAi cksret- 

Dt>^(Polynomial)(HI 21*fc H*F &^!0| E^'w 0l'S& H*r e!-asadf{!!'A|(HI= ^STE^r e 

5Bf« SQ. 0|£i*e fflEi»Ef'Olfl S-^^i a-U Jl^ 0|=A|CHI^ S^OI *^E|X|°h ET 

"■■^Pli Ol'SSfe -SaMAfe -H-S7I- ^^-o— ei-soi ao.' 



Oh' 




El 

- - .t--. - - . ^^~J\ 

UB^OIQ. O-AI B»ra # OIS =aA|:^H(HIA| .SttfS-as S*@ DPCH°| =71^ mzm $-\tl S»MAi& 

dpch aw^Hi EfH« oiemoi ay# *'ss&h7i msoii- ew^pf ois&r& ^soiiAi 
= -itrS*- a*2i sseti- aoi a a*ss eiaii ^ : ^qi ^Meo. ^oi ArS?aei ciioiei 

7h H#°J Albll^e! 2"?M=' Er^^ ^!^0| XrAISr= AI-ZTOI CiiOIEl Aitd|^°j 3°0« U\m ^CH^ 

a Msn '«e a»?i- ta i 301 Eh. 



M&M b Bssi oi^ wAiAj^Hi^i^ ea^isj oi^ »swt= s^oiiE 01^ ay 

B 'BSei DS ^sjs oi= SdAI^HOIIAI Sft^l^ Jl^S.^ 0\Bt[^ Sha*HHIA1 l^EI^ ^5. ^~ 

a^swhs s-xi a- eravn'stm sua, 

B ^SBJ £E tm "^&tilS S*!AI:^tHOl|-Ad HI 01 El Aitdi^£" S^tH. LilOlEi SfeQI mm 

□iEi*> ^^mi bss.pi ^iti- sa^as 01^ gaAi^Bw-Ai 3ss.Eiaa<DPCH)2i E?m ^zm ?i 

*l ay ^gOil 01-SEI.S Aj-g.g ch^^i DPCHS-2] ErfflS ^iffi 0IS§W Sr v i, i» 

aioiMEiay (PccPCH)^ei Ehgs A.^ m gAMH1 ois^Qi x«y -*a»©sjwi £ko\ »aei 
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01^01 °'cf S ^ OlSofe EfB^I-Sj .S33f H^£j QH 01 El Aidl^AIDII ^ ShI 

S BfS2| SI13KI (aspect )D|| CB-sg, CQMAg^ BdA|±B-2| «2 &SBEiaH(DPEH.)6HHA| * 

*a mas a:s» oisshm a us *ssis xma.y ^§7ii '^Hffiso. Jt2au *§7i^ i» ssxo 

CHlEiay(PCCPCH)#01IA1 4SEI.DI #71 DPCH#2] IBB'S-'^MaHIFS AWZHHI *i«5r£ EPSS 

oiswch aym #s:ttfD. s?r« ^57i~ #7i ay ^g7i#oi] 2isn 4s*! ay zta disshm #71 

0PCH#2j DilOIEl* M^ftfOl "^SejQ. 

■g-WSSJ 7HI22AI01! CDSg., CDMAS&! BdAliB'SI ^5 sas a*2j s?t ^5711 :?hi*icf. #71 

^ «55jis assEi.a;H-(DPGH)^ ^iTti cH ^ aw a- "a sb eisriitj- *■ isas'sag ^smih 01 

MS itfB* fi«B OK*KH aU.*' *.Sfth£ fll W.y *37|-2L -W «.#HWtoaH(PCCPOT)S2| 
?IW.CH-2| QIAIl d'-sM ».BJB# SftB ^#uKQ, #71 0PCH#2J .Erg.* SS2F QB M=ttt 

(hi sixiti= 01 **s uhg-s aas orsmor a&B *«o^ aza:y *s?iah #7i ay ^§7ie 
(Hi *.s'S! ay as oimm #71 dpch#2| hioihb s#5roi &7i«- ^£7im stjti 
ot; oi#oi*!a, ^si^i^ #7.1 ^ ^.57iioii mm *ss n&m atma fi^ssuKSNRpi- ?h 

£S dSB a.H ^s7|£ #71 £iSSiJ7|2|. gqB"ae!fcf3S H ^SSKI-Ol AFSft 0101 

EtB ^^D. 




F7ICHIAI S 
I Bffi-SSk 

E 3.s B SfS-M. QJS 0iS.-«tiAI^1|.2| «7|« ^5 §«2| SOI-5-fe E3 Q £, BOSS 

DS/CDMA .»*f21 .EST7I-M ^ ?»fi SOI^H 2D. E IQil SAI-S 32H 7li0il Cu¥ § 

7I» Ml S-XI7F qiHISE 2i.= ?afiil 01 21 OK S BfS'QII IQ-& g7l« S>»£ -W -BBJIffl 
flEiay (PCCPGH: Pr i.raary Common. Cont ro I Physical Channel )3E ^§7| 202, EHJ^ #M *"B-7| 212 

ay *s7i 222 a» s'3»7i 226# q 5a*K)t ^s&b b ^ ao. 

A|^, 7|AR(H| ; A1 E W SAiS BS ^^B] =33* S**ra:, OIS B:W7|2| ^EllLKAntenna), 
RFCRadio Frequency)/ 1 F( Intermediate Frequency) ^£!tls^ a 0^S3/P^IH " 4!S»EI^B 71^ 71 
AICH:^ (baseband)^ a Aii 4!s7h «fl.aa. ^71 .7|«Q|^2J PCCPCH 2E 4§7| 202 ^ 

DPCH 2E ^§71 204S 2171^ a. 

^71 DPCH 3E *;g7| 204^ DPCHM mm 2^=1 5E S7IM 01^ ^ ^h^fq 

u.r^'# ^71 2T4.S 6T7I DPCH 3E ^§71 2Q4(HI SIW"^!^.^ AjsQil Ai ^?|5>5 

s flfl 6*21: 0f339HHI ^IXlEIOi Sftg I r ^# *««ja-* ag ^§71 224^ 7IAR2I- E.^71 

2m OIS M^a^tHIAI iMKHS lOISCfading) S EME1(DoPPler)CHI S 2^ 2H## S 

£»t7l & h 7| DPCH iEFa:S"a«S^H a.UB S'StfDi 

^71 _PCCPCH 2E *S7[ 202^ PCCPCHfc W^H d2:°J 3E 01^ m m^m 

a. iu>»* fi* ^.*7|- 212= ^71 PCGPCH 3E ^S7| 202011 2J^H SWfiS ^^E^l^ fi£-Qi|Ad S7| 
«■ flfll. OhAI^Oil ^IXIEID) EFflS. .^«« ^t^Qh. a.B ^S7| 222tr 7|A|^1 

9»7ia2| 01^ M^ay^QilAI E*^Sr^ B0L9- 91 ESEiOjl 2Jt> Wff Si 2^ BTflB flW 

^71 #B-g pccpch Dais aas#H tmm *s«d. oiuh ay ^ 7iaj^(hiai ^Ai^t 

PCCPCH^ DPCH2HKI 2^2J ^0I7 r 2i7| [fflSWi DPCH2I g7is 2 3(BJ a-U ^^tHI ag 

m h ^ Sa. 0|M Mfl S^5F7i 226^ PCCPDEF DPCH^H2| QGt2| ^KDIM ^Sli&hOj #71 XTH ^S7i 222 

tHI 2ioB ^g£t ^ g^th^a. 

#71 ati437IB 222 SI 224^ ^ B«(8lot)LH21 M« «»"(pM-ot symbol) S2.KHI 
^(correlat ion)# ^iohPI -aSBt P\M =lotZL, ^ sfeQiLAI BSFZf p i Oil PioH ?4IOIS' 5i| 

ElCweighting factor) WiBj &m B»A| ?I3 Al n?H2i pi as ^©SMI afi- ^SCT. 

^71^ ^71 230^ #71 ay *=§7| 224011 2|4|. *SS" aU S^tPl 22B0U 2j^e SSSfH ^§ 

a-H stm oisohji a-ufi M#t,^sMi dpch.^b ^aeo. #7i =71^ ^^71 230^ aB*-S7is 

222,224011 "2J«I -^«-2«HI EHol! conjugateB mt[0\ ^^!6!s01l gt*2.£.M S 

a. oi-a&.a.« ^s. m# si =71^ ^ s^s ds/comasi .a-oia $n?\m ^#o^ a^2j §71 ^ 

571 ZfZHMAI ^t§EI^ SSHJIQi HEIU 0)7IA!^ BS2I B2IB flfll- o^U2| §71 ^£71 011 \M ^tSEI 
^ SSfi SAItl-S ^SohH "a.SB SSjSKK'Ot ^a. 

^IH aa-7l.240S Q4.21 S71 H571 ^ZTH'A) a^ ^g, M# SI §71^ ^5 -flEIS 
SfOI ilSaSTSUKSNR: Signal to Noise Rati 0)7^ dHf atf «*-27| 25Q£^ 37P&D". a-U 

^27| 250^ #71 Ais g»7| 24QH^^E|2J /J SB DeiHEfg) SI m\t\0\ S^^i -AhS'AF Lil 

OIHfi. SBS|£S *Sffi>D. 

#71 £ 3011 £AIS Hl2f ^0L B 1^2 Oil tit'B S5|«- &x|^ PCCPCH 3E ^g7| 202, E^ 1 ^ # 
a ^^71 212, ay *S"7| 222 S S3S7I 226011 E|& ay 4§ KjU, DPCH SE *S7-I 204. Uga 

#m?\ 214 si ay ^S7i 224011 srs ay ; ^§ zts «.7j«. ^^71 230011 'sai"oo °i7^a. hei 
a- s.7i« ^^7i 230^ #7i ay. oi#3ra ayfi s#ufoi dpch ^.ss ^atHiK am 

boi- s ara-ooAi pccpchsi- dpch#2j e^s ai^^ g^fl- oigft^. e&^oi ^^7121 01 
s-ai. 01 s. s& ay:^ Aiasiss dh$ era s&eidi, dpch#2j ssBgorseioi aesffe 01 
^ m^j ay^ #«a ^g^ h ^ a7i iiH^oich. ^ dpch#2j iefss #m^ e m eai^i u r 2h boi 
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flSSJfiOIAl Sl!*u ^f.sm S!°D1, AI2!^°5 £E£K HGSDl UH-SOfl 1&H* 3«Q| £XH 
-cv ..-.«», ™ = ~— * - — - oi 2 

■01.5 °]2> 

iol lAliil# a lWl«II H SSeS 5 ** m pgcpch ^ °*» ° 

§ 4=tj5j JSaW £!*»§°J 3QPP0BAI MBJWa SiS 3IXR0UU2I. PCCPCH2} DTCHZfSJ • 5Pft 

#71 S 41 gStlS, PGCPGHS '8B'& 7lXl^01IAJ S^AI 71$ AlZfgj A|Ag =ag 3£(SFN: System 
Fraijie Number)21 g«.E|-CH 10ms ^gj-gj Ejgjg g^aia. DPCH= #71 7|£ SFNtHI Ai #[RS!«>£ 
Z56S(tfhip) &?|52| 2=5.1 (offset) Tdg- 7^3001 1:0ns Hag Ems 1*807 2£A|£h 2 = sT^1 
256*J£ 0.d62Sms(HI jflgtlO, ^ PECPCH2F DPCH2J-°j S^AI^ 2 = fi!S Si 0 SJCHIA1 2304 SWXToi 

3H±S XBe3 (BCH: Broacfcast Channel)M fo.H ST 4 'SO. ~ ~ 

E 5^ PCCPCHSy- DPGH2J2J S^AIZh £ = *32J *J" CHIM SDt?= E^OICK 

M,S 5EJ CASE I S PCCPCH1 #8fl S#=SfO|. 0|^0|X|£ 3°5, IBS #g ^?E7|- 16ksps5 2§EI 
01. Sill, ftHJ2| mSLhchiaI 256 S Al^a- S2fg S^QI SSDI. Olfil&sf S* 1280(256 x5)S 
AI72NHIA1^ BCH OIQIEPI- £?g£l2; 2 01^24 1024(256 x4)*' ,A1^& #S.^ E^PI AhS Wl B2 
2iir iifSIS #g01 a*H£ CASE II, CASE III i! CASE iv£ Utf #g 32ksps°! DPCH 

7[ PCCPCH9.12J S#A|^ T<D\ 2fZf Qg, 256*', 1024*'°! S^OIQ. 

#71 £ 5g g-SSKM' DPCH 3-SOflAI PCCPCH2J EHIS g-g o|j,g £|$rSB'MS. 0PCH#°| EHJS 

DPCH §7| SJ2AI PCCPCH#2J KtWS Ajgoj * m[ oj.^ *g Q| DPGH2 | j^s ais 2 |. qm jui^ 

cue id xayg ffsir HjoitfCK oiai- boi drch°j S7i ^sai dpch^I shk dwoi 

2|-tf »H *aai -f AIM pRjl^ EF^S .^S2ha-S AI^ZHoa PCCPCH&2) Ehg# 

w mv« ia« ARZfsi SHjofl si*t g?i^ «s°i §sfg #w 4= sip. 

Wl MO), S*A| : 3- Td=0 fJ2! CASE IISJ S^CHI^ DPCH SgOflAI MS H|s pccpch, OPCH^esj 

■UhSS aSOI : SgEICH SA"j3, PCCPCH2J Et°j^ g§D| 2HH2j AI^^(0.25ns)S §2812 2!Q 01^ 
DPCH B»M-/JS AT7I EHJS Aiqi^ I§£g| 4= sTcV. CASE Ml | CASE"lV°T 

gOB J*S 4= Stir ARZHWAKW xUBs 43TB: 4= SO. USSS CASE III 1 CASE ivsTg 

f S CASE I 9J S^MQ 'EmiW 20«S 0l§SmE1E S7|« ^ «s *f&KJ| 7ICH=!a. ^ ^•AAI 
a- 2iiS!! Td?1 1024, 12B0, 1536S2J g? PCCPCH°1 EH 5 ^gs DPCH 3§0flAI B3 1^9 §5° 




si-s s sra-sj few*!- ggoiiAis qijgisie! 4'ai mitu &m gssra°u, s g-s°i ^$iojai soiuxi 

Sf.S LHIHIAJ Olffl 7m S*!0| 7fetT= SSOID. 2EiSS £ g-gSJ flga ^Al Cffl(HI ^ 

la^S33 •S> 0Hjaa -^^^ bfua ^ori^a^ afe ^tr a«3 

mm i. a^MsixHa(DPCH)^o«Ai ^gg Et^ft ^gg oigeioi j«H# ^gs>= Aiau ^m?\ 

m ss?acHge)xiig(PocpcH)^-oflAf ^.gaoi m\ dpchs-sj wm^ .sgaickg ai^zhhi 9itisfs Et 
s* ^gs Digsfoi aw* zmzt= mmm *§7i£h 



fe^i $97wm £)8B ay 2fg oimsra dpch^si adiEis h^sfo* * 
^ ^27i# aii^g ig°g ^'Sgstf5a^s--4|. iiyAi^sei ^ s-s. 




3. Jill2iW 21CHA), 291 SSSPIS, 0PCH9J- P02PCH2J-2I ^4! S-.ej »Q|g 23S>0| §3 
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«?l £±BtE7|2|. P°]E1£ia. S MSF&KW Ah©» HIOIEiS ff^ff^ ay 3*1* KM 

01^01 Al 01, 

S'SS msmoi aat *as^ a-iaa ^s^isf. 



as «a.5i#pir ^ga ay as oisshm #21 drchs-sj hioieis agsKB mss-i™ 

fi- iffltM d|™ ¥S&BOSa.^»&|. B£.A|Ag-2| ^3£"§-a.' 



StOIAL #71 fltzaU ^S^IM °J*H *SS ay as SvttWHM au 

srs- 6. nsitiHi SioiAi. a-^i -s^spfe, 4^1 dpchsf pccpchzi-sj ^^2^ sroie Hasten 
7. &s*-aau(DPCH)-aoiM *»a Emm umm oigzm ays #«ws wara-a, 

1» S»»asa»U<PCCPCH)SiHIA1 ■**EI:DI S9| DPCH#°| 1081* OS AI^ZMHI flflofe ah 

SIS SU QI.«*K)I ayS *S3te (b)S^SL 

(b)SFS(HiAi: ay as "a asms (cjajsah. 
4^1 (-oats i! warattAi #sa au as oisrnoi soi- tfchssi oioieis Maw* 

13 (d.)2F3B ib^JfJ-S ^HSLsI oF^ ^2 BUB . 

9?tt8. wmn hqial (cxaramiAis, «5i dpchsi- pccpchz^ &q num nmm 
(b)2hgoiiAi *sa ay as ssaftfe as wisjfe *s 




27IS(HIA| *2 WE (HI StDlAI, 

Sli^4Ms3 5 J^39^£** swat* * Emm &mm *»sk, 01 *«a msn 

w ssaoi.Bei-aH(PGCPCH)»2i ?i»oiei axm t*±m * ma*' g-es 

DPCH^SI DSj« M AI^ZMHI- 01 u^s a|^}0| *B*IS (b) 

4^1 (b)m§oiiAi ay as aswfe <c)3raa. 

¥?{l*yw& a 6Pi (c)ara«Ai ft^a au as oi^ra dpch^ei womm $Lgt>m 
w 4^1 as-asCT-s s^tfe (d)ihgs iti^s sg.£s ufe bs. 

^^ti- 10. SiOIAL ^71 (c)ShSCHIAI^, fe^f DPCHSI- PCGPCH^^ xFOIS limm 

S'flswe 5is «g.5s -tfe . 
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